remarkable sequence alteration of CG1517 that is found expression is severely depressed in the mutants. In in the mutant strain (GenBank accession number addition to previously described defects, the mutant AY160083) is a deletion of 9 nt that changes the prephenotype is demonstrated here to include dysfuncdicted peptide sequence in a putative membrane-spantion in the coupling between light and locomotor bening segment from SDTAVTLLFTAE to SDTVLFTAE. havior. Most dramatically, mutant flies have an inverOf the three traits previously associated with these sion of relative locomotor activity in light versus dark.
Figure 1. Molecular Analysis of the Dm␣1U Gene
Below the solid line representing genomic DNA from the 12E region [4] are the positions of predicted exons of CG1517 (taken from GenBank: AE003495.2, gi:1072841). Below these are indicated the positions of three noncomplementing mutations. Below the exon diagram is a hydropathy plot [35] , with a 14 amino acid window, of the deduced ORF of CG1517. The positions of four groups of predicted transmembrane segments are highlighted, as are the location of the genetic alterations and the region of the ORF (Ag) used to raise a polyclonal antibody. As a consequence of our preliminary studies of the 5Ј end of the transcript of the gene (R.L.S., unpublished data), the amino terminus is indicated to start 320 amino acids downstream from that originally proposed. As for other ion channels [36] , the hydrophilic nature of the predicted leader sequence implies that the first transmembrane segment functions as the Type II signal anchor [37] . It is thus possible that our analysis is blind to some splice isoforms. However, mutations in channel is also seen in a single row in the distal lamina but is not apparent in the retina. Comparison of sections the first and last of the four repeats similarly disrupt antibody staining ( Figure 2C) ; an isoform that skipped from male and female heads reveals no obvious differences in distribution or intensity (R.L.S., unpublished both of these repeats would yield a much shortened form of the channel. In conventional members of the data). Overall, the pattern of staining of Dm␣1U shows distinct similarities (strong expression in ellipsoid body, superfamily, isoforms that eliminate two of the four repeats have in fact been observed [23] [24] [25] . But, to our proximal medulla, and lobula complex) to that reported for markers of GABA-ergic transmission [19, 20]. There knowledge, these have never been shown to form functional channels and are often postulated to serve as is a similarly provocative but imperfect match to the pattern (strong expression in lateral triangles, a single negative regulators. Thus, we think it unlikely that our analysis has missed an important source of functional layer of the distal lamina, and multiple layers of the medulla and lobula complex) reported for cholinergic gene product. As to the basis for the lower levels of channel protein, markers [21, 22]. Although these patterns are broad and therefore might be fortuitous, the overlap in distribution for the na mutation we presume that, as a result of an altered trans-membrane span, the protein is misfolded raises the possibility that the Dm␣1U channel is involved Table 1 , the majority of flies were arrhythmic, and only a small fraction were strongly rhythmic. A heteroallele of clock function as a molecular basis for the inverted day-night behavior. Consistent with this interpretation analysis, with flies obtained by intercrossing mutant and wild-type lines, showed that the mutations are recessive is the fact that those mutant flies that display strong rhythms in DD have normal period and phase. Note that, and noncomplementing for this phenotype (Table 1) . Although the defect in DD is significant, a more striking for such flies (e.g., Figure 3F ), the phase in DD is opposite to that seen during LD; this finding argues that the circaand uncommon aberration was seen during the LD entrainment. Wild-type flies are diurnal, with a greater prodian clock had not undergone a large shift or complete inversion of phase. If it had, activity in DD and LD would portion of their activity occurring during the daytime [27], but the mutants exhibit most of their activity at be expected to have the same (aberrant) phase. Instead, the behavior of the strongly rhythmic mutant flies sugnight ( Figures 3A-3C ). Under these lighting conditions, just as described above for flies in constant darkness, gests that, in the absence of channel function, locomotor activity is altered by light despite normal clock function. the locomotor pattern of trans-heterozygotes is indistinguishable from that of homozygotes (Table 1), and this Here, it should be noted that Dm␣1U mutants show two other effects of light on motion. Light suppresses finding argues strongly that both the LD and DD phenotypes reflect alterations in the Dm␣1U gene and not a rhythmic (approximately 0.3 Hz) movement of the proboscis and antennae that is prominent in the mutants some adventitious variation.
Although establishing the mechanism(s) by which the (S. Rajaram and H.A.N., unpublished observations), and (in white-eyed derivatives of the mutants) light enhances Dm␣1U channel influences the operation of daily locomotor behavior will require much future effort, we have the climbing deficit that is induced by a general anesthetic [30] . Thus, an aberrant motor response to photic made an initial examination of a few key parameters. First, we tested for daily variation in channel protein.
input is a general feature of the mutants. Non-circadian effects of light on locomotor activity When Western blots of adult heads were taken at various times during LD, they revealed no significant change have been termed masking [31] . Accordingly, Dm␣1U is 
